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Claims 

[d] 1. A source driver for driving sources of a plurality of 
thin film transistors, the source driver comprising: 
a shift register, for receiving digital image data; 
a latch, coupled to the shift register, for receiving digital 
image data from the shift register; 
a level shifter, coupled to the latch, for receiving digital 
image data from the latch and for shifting a voltage level 
of digital image data; and 

an analog circuit, coupled to the level shifter, for receiv- 
ing the digital image data, converting the digital image 
data to a corresponding analog image data, and out- 
putting the analog image data to the plurality of sources; 
wherein a power supply voltage level and a ground volt- 
age level are provided to the level shifter and the analog 
circuit; at least one middle voltage level between the 
power supply voltage level and the ground voltage level 
is provided to the level shifter and the analog circuit. 

[c2] 2.The source driver of claim 1, wherein each of the level 
shifter and the analog circuit has a positive polarity and 
a negative polarity; the power supply voltage level and 
the middle voltage level are provided to the level shifter 



with the positive polarity and the analog circuit with the 
positive polarity; the middle voltage level and the ground 
level are provided to the level shifter with the negative 
polarity and the analog circuit with the negative polarity. 

[c3] 3.The source driver of claim 1, wherein when there are 
two or more middle voltage levels are provided, the mid- 
dle voltage level provided to the level shifter with the 
positive polarity and the analog circuit with the positive 
polarity is larger than the ground level and equal to or 
less than a half of the power supply voltage level, and 
the middle voltage level provided to the level shifter with 
the negative polarity and the analog circuit with the neg- 
ative polarity is larger than or equal to a half of the 
power supply voltage level and is smaller than the power 
supply voltage level. 

[c4] 4. The source driver of claim 1, wherein the latch further 
comprises a first level latch and a second level latch, 
wherein the first level latch sequentially receives digital 
image data, and 

digital image data comprises image data of horizontal 
lines, and the horizontal lines are sequentially arranged, 
when the first latch completely receives image data of 
one horizontal line, the first latch outputs image data of 
the one horizontal line to the second level latch, and 
continues receiving image data of next horizontal line, 



the second level latch outputs the image data of the one 
horizontal line to the level shifter. 

[c5] 5.The source driver of claim 1, wherein the analog circuit 
with the positive polarity comprises a digital-to-analog 
converter with the positive polarity and an output buffer 
with the positive polarity. 

[c6] 6.The source driver of claim 5, wherein the digital- 
to-analog converter with the positive polarity provides 
an image data conversion with the positive polarity. 

[c7] 7. The source driver of claim 5, wherein the output 

buffer with the positive polarity is a unit-gain and nega- 
tive-feedback operational amplifier. 

[c8] 8.The source driver of claim 1, wherein the analog circuit 
with the negative polarity comprises a digital-to-analog 
converter with the negative polarity and an output buffer 
with the negative polarity. 

[c9] 9.The source driver of claim 8, wherein the digital- 
to-analog converter with the negative polarity provides 
an image data conversion with the negative polarity. 

[do] io. The source driver of claim 8, wherein the output 

buffer with the negative polarity is a unit-gain and nega- 
tive-feedback operational amplifier. 



[c11] 11. A source driver for a plurality of sources of a plural- 
ity of thin film transistors, comprising: 
an analog circuit with a positive polarity, coupled to a 
power supply voltage level and a first middle voltage 
level, receiving a gamma voltage and digital image data, 
converting digital image data to corresponding analog 
image data, and outputting analog image data to the 
sources; 

an analog circuit with a negative polarity, coupled to a 
ground level and a second middle voltage level, receiving 
a gamma voltage and digital image data, converting dig- 
ital image data to corresponding analog image data, and 
outputting analog image data to the sources; 
a first level shifter, coupled to the power supply voltage 
level and the first middle voltage level, receiving input 
data, converting a voltage level of digital image data, and 
outputting the voltage level of digital image data to the 
analog circuit with the analog circuit with the positive 
polarity; and 

a second level shifter, coupled to the ground level and 
the second middle voltage level, receiving input data, 
converting a voltage level of digital image data, and out- 
putting the voltage level of digital image data to the 
analog circuit with the analog circuit with the negative 
polarity. 



[d2] l2.The source driver of claim 11, wherein when the first 
middle voltage level is the same as the second middle 
voltage level, the first middle voltage level is a half of the 
power supply voltage level and the second middle volt- 
age level is a half of the power supply voltage level. 

[d3] 13. The source driver of claim 11, wherein when the first 
middle voltage level and the second middle voltage level 
are not equal, the first middle voltage level is larger than 
the ground level and smaller than or equal to a half of 
the power supply voltage level, and the second middle 
voltage level is larger than or equal to a half of the power 
supply voltage level and is smaller than the power supply 
voltage level. 

[d4] i4.The source driver of claim 11, wherein the analog cir- 
cuit with the positive polarity comprises a digital- 
to-analog converter and an output buffer. 

[d5] l5.The source driver of claim 14, wherein the output 

buffer is an output buffer with the positive polarity com- 
prising a unit-gain and negative-feedback operational 
amplifier. 

[d6] 16. The source driver of claim 11, wherein the analog 
circuit with the negative polarity comprises a digital- 
to-analog converter and an output buffer. 



[d7] i7.The source driver of claim 16, wherein the output 
buffer is an output buffer with the negative polarity 
comprising a unit-gain and negative-feedback opera- 
tional amplifier. 

[d8] 18.A liquid crystal display, comprising: 

a plurality of thin film transistors, each of the thin film 
transistors having a gate, a source, and a drain; 
a gate driver circuit, coupled to the gates of the thin film 
transistors, for outputting a signal to selectively turn on 
the thin film transistors; and 

a source driver circuit, coupled to the sources of the thin 
film transistors, the source driver circuit comprising: 
an analog circuit with a positive polarity, coupled to a 
power supply voltage level and a first middle voltage 
level, receiving a gamma voltage and digital image data, 
converting digital image data to corresponding analog 
image data, and outputting analog image data to the 
sources; 

an analog circuit with a negative polarity, coupled to a 
ground level and a second middle voltage level, receiving 
a gamma voltage and digital image data, converting dig- 
ital image data to corresponding analog image data, and 
outputting analog image data to the sources; 
a first level shifter, coupled to the power supply voltage 
level and the first middle voltage level, receiving input 



data, converting a voltage level of digital image data, and 
outputting the voltage level of digital image data to the 
analog circuit with the analog circuit with the positive 
polarity; and 

a second level shifter, coupled to the ground level and 
the second middle voltage level, receiving input data, 
converting a voltage level of digital image data, and out- 
putting the voltage level of digital image data to the 
analog circuit with the analog circuit with the negative 
polarity. 

[d9] 19. The liquid crystal display of claim 18, wherein when 
the first middle voltage level is the same as the second 
middle voltage level, the first middle voltage level is a 
half of the power supply voltage level and the second 
middle voltage level is a half of the power supply voltage 
level. 

[c20] 20.The liquid crystal display of claim 18, wherein when 
the first middle voltage level is not the same as the sec- 
ond middle voltage level, the first middle voltage level is 
larger than the ground level and smaller than or equal to 
a half of the power supply voltage level, and the second 
middle voltage level is larger than or equal to a half of 
the power supply voltage level and is smaller than the 
power supply voltage level. 



[c21] 21.The liquid crystal display of claim 18, wherein the 

analog circuit with the positive polarity comprises a digi- 
tal-to-analog converter and an output buffer. 

[c22] 22.The liquid crystal display of claim 21, wherein the 

output buffer is an output buffer with the positive polar- 
ity comprising a unit-gain and negative-feedback opera- 
tional amplifier. 

[c23] 23. The liquid crystal display of claim 18, wherein the 

analog circuit with the negative polarity comprises a dig- 
ital-to-analog converter and an output buffer. 

[c24] 24.The liquid crystal display of claim 23, wherein the 
output buffer is an output buffer with the negative po- 
larity comprising a unit-gain and negative-feedback op- 
erational amplifier. 



